io6	SUGARS AND PRODUCTS CONTAINING THEM
when the rotation varies sensibly with the concentration, the value given
must.be taken to be the mean value for medium concentrations (10-15%).
The variations with concentration and temperature will now be considered.
For saccharose, the value + 66-5° may be regarded as almost constant
for concentrations at least up to the normal (26 grams in 100 c.c.) and is
deduced from the formula l:
[a£° = 66-438 + 0-01032 p —0-00035449 p*,
where p is the percentage of saccharose by weight in the solution; this
formula holds for values of p between 3 and 65. The variation with the
temperature is also not very marked ; for concentrations near to the normal
and for temperatures between 10° and 32°, Schonrock's data2 show that
the specific rotation of saccharose diminishes by 0-0144° f°r eac^ l0 rise
in temperature.
For invert sugar, the variation of the specific rotation with the concen-
tration is marked and is expressed by the formula 3:
[a]l° = — 19-447 — 0-06068 p + 0-000221 />2,
where p, the percentage by weight of the sugar in the solution, lies between
9 and 68 ; or by
[a£° = — 19-657'- 0-03611 c,
where c, the weight of invert sugar in 100 c.c., is not greater than 35. The
value '— 20-2° of the table is deduced from this formula for concentrations
up to 15%.
The variation with the temperature is given by the following formula,
which holds between o° and 30° and shows that at temperatures in the
neighbourhood of 20°, a diminution occurs in the rotatory power of about
0-31° for i° increase in temperature :
Mi =Mo° + 0*30406   (t - 20) + 0-OOI654  (t - 20)2.
For glucose, the influence of temperature is negligible. The value 52-8°^
given in the table, may be regarded as sufficiently exact for the concentra-
tions 10-15% and is derived from the formula4:
M» = 52'50 + 0-018796 p + 0x0051683 p*,
where p is the percentage by weight of glucose (anhydrous) in the solution.
For levu-lose orjmctose, the variations of specific rotation with tempera-
ture and concentration are considerable, but the data are somewhat dis-
cordant and uncertain, owing to the difficulty of obtaining this sugar pure
and crystalline. The value — 93° given in the table, which is in satisfactory
agreement with those adopted for glucose and invert sugar, is deduced for
about 10% solutions from the formula5:
[off = — (91-90 + o-in p);
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